In 1898 Voges and Proskauer found that a pink color developed when strong KOH solution was mixed with peptone glucose broth cultures of certain bacteria. According to Harden (1906) , acetylmethylcarbinol formed from the carbohydrate becomes oxidized in the alkaline solution to diacetyl, which in turn reacts with a substance in the peptone, probably the guanidine group of arginine, to produce a fluorescent pink color. A number of modifications of the original procedure have been devised to enhance the color and lessen the time required for its development. Many of these modifications were attempts to increase the rate of oxidation of the acetylmethylcarbinol. Levine, Weldin, and Johnson (1917) used H202, BaO2, and K2Cr2O7; Bedford (1929) employed Na2O2; Werkman (1930) used FeCl3; and Leifson (1932) Lang (1932) , who suggests a structural formula, the red color is formed from two molecules of diacetyl and three molecules of creatine.
An important technical problem arises in connection with the Barritt VP test. This is the discoloration of 1-naphthol that occurs on standing. The day crystals, as well as Barritt's 5 per cent alcoholic solution, turn pink, redden further, and finally become quite brown. This discoloration interferes with observation of the color in positive tests, and may also create colors which will lead to false positive readings. No mention is made of these difficulties in the usual directions for preparing and using the VP reagents. Brodie (1951) used 1-naphthol in the colorimetric determination of total body water and described its purification by sublimation on a sand bath under a fume hood. In their quantitative studies of acetylmethylcarbinol production, Leone and Hedrick (1954) prepared their test reagent fresh each time it was used. PURIFICATION Commercially obtained preparations of 1-naphthol from several sources all were more or less discolored. Purification by ordinary steam distillation was suggested to us by Shepherd of the Department of Biochemistry, who was using this method to purify 1-naphthol in another connection. A simple assembly such as that used in elementary organic chemistry was all that was required. A 1-L distillation flask was filled not over half full of crude discolored 1-naphthol. The flask was connected to a Liebig condenser cooled by running water. The distillation flask was closed with a stopper through which passed a glass tube extending to the bottom of the flask. This tubing was connected to another flask of boiling water, suitably stoppered to pass steam to the distillation flask. The distillate was collected in an Erlenmeyer flask, where white needlelike crystals of 1-naphthol separated from the fluid. The colored impurities remained behind.
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During distillation, the condenser tended to fill, with a risk of plugging, but stopping the water circulation temporarily prevented the trouble. The recovery of purified 1-naphthol was better than 80 per cent. Filtered off and stored in a dark glass bottle under refrigeration, the crystals remained colorless for more than 1 year. Alternatively, the receiving flasks themselves were simply stoppered and stored in the refrigerator, and wet crystals were weighed out as needed for preparation of the reagent. VP reagent prepared from colorless crystals darkens far more slowly than when discolored 1-naphthol is used.
The following is a simple procedure for determining the VP reaction: MR-VP medium (commercial) is sterilized in suitable bulk and dispensed aseptically in 13-by 100-mm capped tubes. A tube is inoculated with 0.05 ml of overnight brain heart infusion broth culture. The culture is incubated 2 days at 30 C. To the culture are added 10 drops of a 5 per cent (w/v) solution of 1-naphthol in 95 per cent ethanol, and 10 drops of KOH or NaOH, aqueous, 40 per cent (w/v) in which has been dissolved 0.3 per cent (w/v) of creatine hydrate. The tube is shaken vigorously so that it foams, then allowed to stand at room temperature. When the reaction is positive, a pink color appears at the surface, intensifies, and spreads downward throughout the solution. Readings can usually be made after allowing the tube to stand for 15 min; it should be shaken again when read in order to intensify the color. The pink positive test is clear, definite, and usually detectable in the froth by the time the first shaking is terminated. The color persists for hours but eventually disappears. The color of negative tests is the pale amber of the medium itself.
Carried out as described, the VP test is simple, reliable, and reproducible. The positive or negative characteristic of a culture so determined is stable in stock culture. The test has been applied to hundreds of cultures of enteric bacilli, including Klebsiella, Aerobacter aerogenes, the Oxytocum group, the Hafnia group, Serratia marcescens, the slow-lactose-fermenting paracolon bacilli, and Proteus mirabilis. Species of the genera giving consistently negative reactions included Salmonella, Shigella, Proteus (except P. mirabilis), and the Arizona and Bethesda groups. SUMMARY Purification of 1-naphthol for use in the VogesProskauer reaction by steam distillation yields a reagent that is more stable and is free from interfering color.
